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TAXONOMY AND BIOLOGY OF A NEW SPECIES OF ZAPH.iNEUi (IIEMIPTERA: 
ALEYkODIDAE) AND U S ASSOCIATION WITH THE WIDESPREAD DEATH OF WESTERN 
MYALL TREES, , ICAC/ I PAPYROCARPA, NEAR ROXBY DOWNS, SOUTH AUSTRALIA 



by P. T. Baii ey\ J. H. Martin'', J. S. Noyus' & A. D, Au.stin* 



Summiirv 

Hmi I y. P. T.. Martin, ,L H., Noviis, J, S. & Austin, A. D, (2001 ) Tiixonomy and biology of a new species of 
'/(iphani’m ( Hemiptcra: Aleyrodidae) and its associalion with the widespread death of western myall trees. Acacia 
papymearpa, near Roxby Downs, South Au.siralia, Trans. R. Soc. S. AiisL 125p) 83-96, 30 November, 2001. 

An outbreak of western myall whitetly, a new species o( Zaphancra (Hemiptera: Aleyrodidae), is associated 
with dieback and death of weslern myall trees. Acac ia papyrocarpa Bentham, in a desert area of about 10,000 
km" in South Australia. Both young and mature trees up to several hundred years old are affected. Death of 
foliage appears to he related to large numbers of the whitetly feeding on phyllodcs. A new .species of the 
parasiloid ZarliopaloiJcs (1 lymenoptcra: Encyrlidae) emerged from whitelly pupae and appears to be the Urst 
encyrtid aulheiilieated as a iruc parasiloid of aleyrodids. Possible causes of this outbreak arc di.seussed and 
include (1) a temporary parasiloid asynchrony with its host population, (2) the possibility that western myall 
whitelly has been new ly-introduccd to the area on another plant host and has adapted to w estern myall trees and 
(3) that the outbreak is symptomatic of a widespread decline in the health of trees. All lifediislory stages of the 
new species ZapJumeva and the new species of the parasiloid ZarJiopaJoidcs are described. 

Kia Words: /Aiphancra, Zarhopaloidcs, Acacia papyrocarpa Bentham, western myall whitelly, western 
myall tree, outbreak, tree death. 



Introduction 

Western myall. Acacia papyrocarpa Bentham, is a 
desert adapted tree of chenopod slmdilands on 
calcareous soils in the 150-300 mm (predominantly 
winter) rainfall zones of northern Spencer Gulf, 
along the margins of the Nnllarbor Plain of South 
Australia, and in the Eastem GoldHclds of Western 
Australia. Much of this area is used for grazing sheep 
and cattle for which the trees provide shelter. 
Western myall shares the eastern parts of its range 
with miilga. Acacia ancura F. MuelL, to fomv a 
mixed species woodland. 

Western myall trees are slow-growing and may 
reach 5-6 m before becoming recumbent (Lange & 
Sparrow 1992). Age estimates of mature trees vary 



■ Snulli Auslmlimi Research cN Dovdopnient lii.stilutc. Hmoinologv 
Sivtit)H. VN'ailc Canipiis. GPO Box T97 Adelaide SA .S(K)1 
r>nuiii; hailey.peiei TO'saugov.sa.gov.iiu 
i‘ Depiirlmenl of luitoiiiology. I'he Natural History Mu'^eiiiu 
CiT)mwell Road London SW7 5BD UK. 

Deparliiienl ot Applied c'i: Molecular Ecology and Centre lor 
I vvo 1 1 It ionary Biology & Biodiversity. Adelaide University Waite 
Campus Private Bag 1 Glen Osmond SA 5064. 

' Coi LMAN. D., Iki.i.am), C. ^ WrsT. N. E. (1996) The lllespan ol' 
western myall {ActuA’a papyrncarfHi Benlh.). ''Rangelands in a 
siistai liable biosphere”. Proceedings of the Filth Internalioiuil 
Rangeland Congress .Salt Lake City, Utah. USA 23-28 .fuly. 1995, 
Volume I conlrihLited presentations. 1 996. 99-100. (Society for 
kaiige Management. Denver. Colorado. USA) (iinpiib.). 

Irm.ano, C. (1997). Sustaining the western myall woodlands; 
ecology and management. PhD Thesis. Department of 
I aiv I roll mental Science ami Rangeland Management, Adelaide 
University Uinpiih.). 



from 250 years (C’oleman ct al. 1996' ) to 350+ years 
(Ireland 1997“). Foliar growth flushes arc produced 
by the tree during summer (November to February) 
and appear to be independent of rainlall (Ireland 
1997^) 

This paper describes an outbreak of an apparently 
native whitelly species in the genus Zaphanera on 
western myall which has killed trees over a wide area 
of north-eastern South Australia. There is no 
hi.storieal evidence of previous outbreaks of this 
species on western myall trees anywdicre in Australia 
(nor of any other insect capable of killing so many 
trees so quickly). We are not aware of previous 
reports of any whitetly species causing widespread 
death of perennial trees. Both the whitelly and its 
encyrtid wasp parasitoid are described as new and 
possible reasons for the outbreak arc discussed. 

Materials and Methods 

Taxonomy 

Tcnninology for whitelly moiphology follows that 
of Martin (1999) and that for the encyrtid parasitoid 
is after Noyes & Hayat (1994). The following 
abbreviations are used for institutions; 

ANIC , Australian National Insect Collection, CSIRO 
Entomology, Canberra; 

BMNH, The Natural Hisioiy Museum, London, UK: 
USNM, US National Museum of Natural History, 
Washington, DC; 

WINC, Waite Insect and Nematode Collection, 
Waite Campus, SA. 
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I he rolU>NMiig abbrcvialions are Uiwed in iho’ 
panisiioicl descriplion: 

A.L- aedeagijs; leiigih 
!• L, • Miasiinum cvo length 
I W’ - ma\iniuin eje wullh 

H-(i - luniclc sogmenls 1-6, i,c. Hie lirsl Sin 

sv'ginem.s alter the palicel 

rV- miliiimim fVnninvencv wulth 

I Wl. - lore wing lenglh 

hWVV - tore wing widlh 

(’ll. - gonoslylLis lL*iiglh 

I IW - head Width 

I IVVl - hiiui wing leiiglh 

I IWW - hin»t wing widih 

M r - mid libia lengtii 

MS - nvalitr !;piice 

(K. I. - inininmiu dii^luncc hotween po.stcrior oclHms 
mu] oecipilal margin 
( d - o\ iposilo! length 

()( )I. - niiniimim Jislanee heivveen posleimi ocellus 
and eye margin 

POL - minimum ilislance belwecn poNleiioi ocelli 

SL - scape lengih 

S\V - maximum scape widih 

The lire cycle ol' vvcslerii inyull \^)lj(etly was 
eonsiriieied Irom ton population samples taken at 
approximately monthly iiilcrvals during Septemher- 
April ami less rrequciuly during May* August over 
the perioil l.^ccenibcr IdOO to necomber 2000 
Whilefly p»ipulalion samples were taken Iuhti 20 
maiuic trees, iiidividunlly marked, jusi outside 
k(>\by Downs township. At each sampling tiiuc. a 
healthy growing shoot was cm Imm each tree at 
approximately 2 .^ m height alid individually stored 
in a paper bag. The samples were examined wilhm 
iwo days of cullection. On each shoot, (Ive sub- 
tcrmiiUil manire phyllodcs were examined and the 
number and stage orwhiicOies were noted using x 20 
iiiagnineation under a binocular mieroscope. 

1 his intensity of sampling yielded e.stimales of 
mean numbers ol whildly with the I’ollow'lng 
standard errors; lor Ihc mean per 

phyllode. Ibr each of second and third inslar larvae^ 
25% of mean and for the pupal stage. 1 9% ol tlic 
mean lumtber per phyllode. f irst instar (mobile) 
lai vac were rarely observed. The pmsence ol* any 
adults living around Irecs was ul.so noted. 

During the year 2000, giound surveys along station 
Hacks delimited the extent of the whildly 
inresiation. Trees with symptomatic dieback were 
inspcLicd and Ihc f>rcsenee ol'u whildly noted Non- 
syinpiiunalic trees were examined in every copse 
encountered oloi^g the mute, generally allowing at 
least kin alter each ]«>sitive record holdre resuming 
siiinpling. A tree was chosen 1 0-20 m away from (he 



track hut beyond this, no special sampling siliemc 
w^as used. On each tree, 50 phyllodes were exanniieil 
w'llh the aid of a hand lens and. if any stiigefsi ol' 
whitetly were present Ihc tree was eouritcd as 
positive. II no whitdlies were louiul on the live 
examined, u nearby iree was sampled. II this vvas 
positive, the site was .scored <is positive ( he site was 
scored as negative only il no evidence ol'lhe w hilel1\ 
WHS round on eiilieruee. 

/upfiitneni Martin sp. nov 

(I KiS I-4, 7 17) 

-I pupaiium, Uilhikiliiia Skiimn. 30' |(d 
S, I5(i ' 1 7' \\ .South AusiiMlia, on phyllode^ oi 
h'( 7 t 7 /? 26.iv.20(l0 (.1 II Martin 7406) 

(.slide-mounted. ANIO 

/Wru/i/a >; SiHilli Australia (all slide mounleiJ): 0 
T (puparia). 16 ?? (puparia) sann.' <].‘ila as 
holorype (ANK’, I3MNI1. USNM. WIN( ); 5 
(puparia), 6 '2 (pupmia) Roxby Downs township. 

27.iv2000 (.1. II. Marlin) (hlVIML WINin. 2.^ 
pup'ina, 6 (hird-in.sliir larvae. I .second-mstar larva, 
viemily ol Ro\b\ Downs, v. 1*^00 (J. /war) (AKIl |. 
20 puparia. 6 Ljt pupariuiri mill moults, ^ (liii’d-inMOr 
larvae. II Inst-insTar larvae, viciniiy of Roxby 
Downs 2O..X.I000 (P Dailey) (DMNII, VVINC): 14 
pupuriu, 2 L.Vpuparium mi«l-moiilts, 4 ihird-iiistaT 
larvae, vicinilv of Ri»xby Downs 1 1 i,2()iK) 1 1 
Hardy) (RMNIl, WIND: 11 adult r^d-.^Oulull '2 2. 
viciniiy of Roxby Downs. l‘1.ii.2000 (P fkailey) 
(DMNII): I 1 . 3 /puparium mid-moiill, 6 ihiivl-iiislm 
larvae, 37 second-) nslai larvae, 5 llrst-instar larvae. 
Roxby 13ovvns township, 2.5.iv.20()0 (.!» H. Martin) 
(UMNII). 

Olhcf nhJfcrml: A large amount ol'dt'y material ol all 
larval stages hxmi the above collection ^i(cs is belli in 
RMNI I and W INC’. 

i'uiunium (Figs 3. 4, 7. S) 

Shortly aftei the 13/1 4 moult shining black, 
alnuist rial, hm wdlli increasing inuliirily becoming 
markedly ci>nve\ anti developing covering ol sparse 
greyish meal (l ig. 3); entire ecphalo(h»»rax hilling 
away upon emergence ot adults (Pig. 3); .sexually 
diniuipluc. malo puparia 1.42 1.57 rimi long, 0. SI 
0.96 mm wide, widest v»pposiic eonlluence til' 
longiludmal and transverse tmnilling sulures ( Fig. 7): 
antennal apices underlying median part (»f abdominal 
segment ll/lll (n=l6)V lenialc puparia 1.72-1.95 mm 
\ 1.05 I.IS mm. widest abdominally; antennal 
apices lemiinating heivveen middle and bind legs 
tn=l4); puparia ol both .sexes I , .50* I.SO x as l«»ng as 
wide, margin eiviuilale throughout, lypieally 6 H 
riiniided leeih i>ccupying 0. 1 rnni ol iibdoininal 





I igs l-(). LilL' history stages and damage of western myall whilctly, '/uphaneni pupxromrpuc Mai tin sp. nov I. Eggs on a 
phyllode ol western myall. 2, One seeond instar (on left) and third instar lanae on a phyllode. Adult temale emerging 
from pupariuim 4, Eggs and pupae enernsiiiig phyllodes. 5. Damage by Z. papymearpae. A western myall tree in Ro\hy 
Downs township with early symptoms ofdiebaek associated with Z. ptipyroitupac on phyllodes (this tree died six months 
later). 6. Dead (left) and dying (right) western myall trees in pastoral lands ot South Australia. Seale bars = 0.5 mm, 1; 1 
mm, 2-4; 1 m, 5, 6. 
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Figs 1, /iiphafu’i'a papynH arpae Marlin sp, now. insiars l-Ill (not drawn lo same scale). 9. Thiid-insiar larva, dorsum. 
10, vSccond'inslar larva, dorsum, i I. First-instar larva. ^Scalc bans = 0.5 mm. 9: 0.1 mm. 10, 1 1. 



nuirgiiv, tcclh riilhcr irregulur but not motliHeiJ at 
caudal and thoracic tracheal openings at margin; 
anterior and posterior marginal setae present: doisal 
chaetotaxy dirdcult to discern in mature piipai ia; ail 
dorsal setae short, capitate; single pair r)l 8th 
abdmninal setae placed anteiioi and slightly kucral 
to vasiromi orilice; abdomen usually with 6 initer 
siibmarginal pairs, ccphalothorax usually with ti 



single outer siibmarginal pair and 2 subdorsal pairs 
of setae (Fig. 7). but cephalic (submedian) setae 
absent; dorsum with longitudinal moulting suture 
reaching puparial margin; transverse moulting 
sutures curving anlevolalerally and reaching margin; 
abdominal segmentation as shown, the 
intersegmental divisions of abdominal segments 
11/111 lo VI/VI 1 exaggerated, thickened, suture like. 
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all i'iicvii\D shaiply anioriikl anti almost ivachin^ 
[)npanal ahduiniiial tlivismn Vll/Vlll 

v.‘\a<j‘^t>raU‘i) but also v.h>si’ly approac'hinj^ niaij^in, 
>uhnK’diaii pockets Miiiahly markod depending on 
dcL’ivc ol maimiiy: abdominal sc|.’mcni VII noi 
icdiiced in IcniJlb moilially: abdominal rliachis 
ovhicul, Vi ilb laliTal arms short (iiol lo he coni used 
WMh lon^e iiiicisogmcnlal divisions); pair of 
•aibmcdian posicriorly directed luhciclcs on 
(loslciioi cdiiC oT each of alkkaninal segments l-VI 
abtil with a pair of ^iimlar autcnoilv illicctcrl 
inhcivlcs on I he anterior edge orcacli ol'scgmenls II- 
VJI. mIicii appearing as b pans of charaeicnsiii. 
darker *X" Irgurcs; suhmedian abdominal 
depressions present Iml cailn’iil lagerl by Iheso 
tubeivles: lephalolhoracie equivalcnls elcarls 

marked hv irregular rings id paler markings: 
Niibio.irgin vs ilh row ol liny poics.. seen to he 
j 4 **mmim* p»>re/pin*0ile pairs only in leneral 
specimens, similar pores seen m MiudI gl«*tips 
adjneeiil to suhmedian depavssions; N asilonn oiilicc 
cordate, slightly elevated postendatcrally. lullv 
4K'ciipied by operculum which ohscuros lingula- m 
teueral specilvicti-. Ijngtlki as shown in (ay. S, wiihoiii 
apical setae ichaiaelers of vasifoim oriliee 
csscmially the same thronglionl larvcd stages): 
vasiloim oiiliee ahoni 0.06 mm long in male. 0.t)7 
mm in I'emale. inset IVom posterior ptitianal margin 
by 7,0-.^. I \ its own length in male, 1 x in 
female: cmiLlal In now deHned by shallow ridge lo 
either side hui wllhoui markings, eyespia markings 
ihseni . t )n Vcmier antennae dimoi*|>lne as diseilsscd 
iboNc. bases placed laleial to hM'e legs, legs Oasdi 
with apical adtiesiun pad: middle and hind legs each 
wiih liny basal seta and spine: ventral abdominal 
%elae placed slightly aiilerii»r to dorsal Ktli ahLiommal 
selac: ca»ulal and thoracie imeheal lolds proscni. 
narrow, palei than adjacenl euiiclo and pimdUalcd by 
darker ovriid markings; when venicr separaled from 
the iloiMim. submedian iiiea seen lo be much paler 
lluiii Mihmaigiri/suhdorHimi (a chai.icier ivpieal lor 

r/ffril-ffhUn litr^'o (l ig'< 2, 6) 
l-.loiigale oval Dulline subtly conshielcd shghlly 
anierior m long meso-melaihomcie division (easily 
imslakeii Tor l•eplu\lolhl>racie-abdominal division but 
hind legs dearly underlie upparcid liisl abdominal 
segment), in which point eoaise marginal 
rroiiLilatitais are sumewhal finer in some indis idiials: 
flnKbinshii csn\ia (Observed fi) fold a! ihis mesi>- 
melullioraeic divif-ioiv, sexual diiomplnsm apparent, 
iiulividuals hdling into range 1.04- 1. 00 mm long. 
I)4d-0..^i mm wide (presumed male) or I.IM-I 27 
mm long. (),56-(j 63 mm wide (presumed female), nil 
200-2.1.^ X as long as wide (n-l<0: eiiiide pale, but 
with medijin pigmented patch overlying moulhparis 



and fore legs, another on abdominal segmenis MIL 
and brownish median piginontvtti*»n present belwccn 
vasiform on lice and abdominal division Vlh'VIII; 
anterior and posterior marginal seine present: dorsal 
ehaclolaxy same as in puparia. setae short and blunt 
or very slightly capitate; ahd<miinal intcrscgmonuil 
divisions H ill lo VI VII proiiouneed, extending into 
outer subtlorsLuii: submedian alHlominal depressions 
distinel. thoracic cquiNalenfs marked as in |)u(>:in:L 
sLihmcdian /one rluichisloiin: .siibmargin with row of 
geminate pore p»>rcUcft: legs typical Tor ihinl-insiar. 
ralher Iriaiigular, lore and middle pairs wilh apical 
pails diicclcd l.ilenid but hind p:iir direeled 
posl(!norly: ainennae vestigial, placeil anterior to 
bases o|‘ tore legs. 

Sicoml-nisUtf farsv (I igs 2. 10) 

I loiigate oval, outline subtly eonsii ieled aulenui »o 
long meso-mciaihorneie division, which is only 
inleiSeginentol divisirni esiending inlo suhilorsiim; 
CLilidc rnoslly pale, bnl wilh some dusky 
pignientanon on rhaehisform siibmeiiian area: si/e 
0,h0-0.70 mm x (f.27-0..3.> mm Iir34). iiiargiii 
vaiaTsely creiiiilatc: tMilenor anil poslciior iiijr.ginnl 
scl.ie prescnl. large with lespeel body si/e. ili»['Hal 
c-haemhTvy iipparcntly as in piiparium and llmd 
inslar. but only 2 pairs of thoracic and single pair of 
submedian Kth ahilominal sclae distinct m al) 
specimens: other iildiv idiicds with 6 p.irrv 
siibdorsal abdominal and ihini llioraeie pair ol selal 
bases always visible bin .setae lliemselves variably. 
Ol nols developed; lesv geiriinale pore/poreitc pans 
pieseiH aiotmd peiiplicry of rhtichis; leg.s 
siihlriangular, apical pads distinct: anlcimoc 

vesligiuL anterior lo fore legs, latcMiil lo hasal 
(anleiiorl pan orrosiral npparahis 

(I ig- II) 

Pale, 0 34-0.10 mm s O.M-O.IO mm (n 16). 
margin wnli lo pairs nl finger-like piolriision.s, 
smooth between ttiem: each marginal protrusion 
healing sclu. aineiioi ami postoi ior-mosi .3 p.iuN 
lieing long and liaii-like: jvmaiiider short, shehilv 
capitate: between the aiiierior'inost 2 pairs of 
proiriisKm-hornc scMao is a pair rinsing Irom the 
.sinoollt margin, pre.sumed to be the anlerionnarghial 
.setae: on this bti.sis. posterior maryinal sclae absent' 
as in second and third inslars. inosi pionoimced 
iiilcisegmcnial di\ision i.s beivveen meso- and 
metalborav doisiim sviih 4 pairs cd' cephnlothorncie 
and 7 pairs of abdominal siibdorsal capitate setae: 
venirally. appendages rcllccl mobility oT this stage, 
emh leg wilh single arOenlmion between covademur 
and libiadarsus; cu\a diseemible; laiMis m»t ilisliiiet 
from tibia but distal segment oi* leg with appareni 
single elavv-like apex and disjinel clubbed suhapical 
dieiiule: each anionim with 3 distmct segmenis. 
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Figs 12-17. /MplhiJicm pupxroi'arpoe Martin sp. nov., aJult characters. 12. Male antennal segment 111. 13. Male anieiinal 
segmeni IV. with single eonvoluled sensorium shown. 14. Temale antennal segments Ill-VIL 13. Lateral view ol‘ male 
genital segment. 16, Lateral view ol' male aedeagus. 17. Doi*sal view of male abdomen, with expanded detail of 
opereulum and lingula. 
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W|l 

disti\l ‘>110 Ion^io^vL .iikI ovtotuliMjyi poskTioily to Inisc 

01 niiditlo Ic^: rosiuil Ixisc ai)d uMitful aWoniiiuil 
wliio nVii-v III loctsl :iN lonji as vasiliirm arihtc. 

h 

It lack, horno ul apes “t'li lone poilicol nngkal such 
llul ilsdl alniost loiichcs the phyllodc suilacc: 
laid tni (o p}»ylloilc snrrnocs. ollcn interspersed willi 
lilt V til Millies, 

\ihil{ muli' I f ies 12. I ?. 15-17) 

I 73- 1 H7 inni lone (inckidine paiameres). 
iiinennae mni. ultiinale rnsiml seiiinent 

0 lilP 0.125 non (n 0): wmgs typical lor 
AlevrodiiUiv. v^ itl\ m.‘lin vein ol' loro and hind vvin^ 
iinhninLhoii. winiis unpieinentcd; abdomen hearing d 
pans Lii oval nmin glands, about (I “^O-O.OO mm lono 
tl'jg 17)* pLitameres, aedeiigus, opereLikim and 
hiigitla as lIllisti'iHod (I'igs 15-17): ontire abdomen, 
antenor to genital segment, very liiiely spituilosc. 
appearing greyish under lower nuigmlkalion. 
aateniiue with only 4 visible segmeiils, segment ill 
iisiiallv distineilv angled in its basal ilnrd and Nvitli 
Miielc, eircidai, eiliaio setisorimn proximtid of this 
’’elbow” (Ktg I Itie 2 (lagellar segments eaeh with 
inueh eonsolnied bill apparently single, seiisoriimi 
looping lopeaicdly aiouiid the segment (I igs 12. 1.3) 

h nutU' (1- igs .3. 14) 

L■7S-I.07 mm long, antennae 0.02-0.75 mm. 
ultimate tosiml segmetn O.IO-tM .3 mm ( n - S): wing 
eh.'iraelers as in male; abdomen bearing only 2 pans 
oCoval wax glands, aboitl o. It) mm long; abilomiital 
Mirface very linely spitiulose. as in male, antennae 7* 
segmented. IV and V much shorter than rcmainderol 
llagellar segments; usually with segment VII bearing 

2 siiKuais sotisoria (the distal one being the longest), 
segment VI wiili one sinuous Hensoriiim and segment 
III will) a subapuiil sensoriiim ol inegnlar outline 
but not elongate. 

/;/i7no/o.ifi' 

Named allei its host plant, Acoci(( fuiffynmif fhi 
(1 egLiminosm:: Mmio.soideuc). the western myall. 
I'lom which it lakes both its spocitu; name and 
suggested common name, western myall vvhiielly. 

tiisnunniif ivlui}nnship\ 

Amongst the lour described .\tistiahan sr>ecies ol 
/tipluifh'rd, the piiparia ol'/. inipyromrfuw sp. no\. 
appear V lv»sest to /. (Maskell) and nearly key as 
sLieh in Marline (lOOO) key. /aplhtnrrj 
piipynx'urpui’ shares vvilli /. mya a lack ol 
s'libmetlian glandular jtnlchcs, presence ol submaliaii 
jniirs ol* abmiing abdominal liiberele.s and 
eseeptionallv pionoiineed inletsegmenta) divisions 
Kdll to VI \ II The puparfa ol /. pxpymriirpur 



develop aligtied along the narnm. subeylindrii al 
phyllodes oT the wexiern myall. It was initially 
suspected that tlie new spccios might he a vnriani ol' 
/. Hicyr, developing greatei eonx exily and a inuie 
elotJgate piipnrial outline in response lo it.s leeding 
envmniment. However, closer cxamituiiinn has 
itKiicntcd several nther, lOiisistOMt. clwiraclers that 
separate tlie^e l\\«» ta,\a. I he mv»st stfikittg 
eh.iraetenslic ol' the pnpana ol /. pupynmxpix' a, 
the evireme torwaid-uirving ol' the Iransversc 
inoiiliitig siitiires and abdominal iinersegnieiiial 
divisions M M I to V V|, a IbaUire l>‘>l seen in /in\ 
iUher examined mcmhcr.s ol the genus, wlielliei 
desenhed ot not I’uptiria ol*/. papwiu LO'pdv liirther 
iliircr Irom those of/, ///jeer in only t'ossessing three 
pans III eephak>tlu»raoic setae of which two pairs are 
displaced into subdotsum (/. lias six 

eephalolhoraeic pairs, all siibmarginal). m not 
possessing u submargmal pair ol selae on atidomina) 
segment III (present in / /i/g<‘r)aml in having a shoii 
laleral liiaehi.^. aim issuing iVoni the <»utei basal e<lge 
oT eaeli abdominal anterior ly-vlireetcd lubei'clo 
(ihaehis completely imdevelopeil in /. niyyr) 
Ihipana ol' /. niyrr have S1117 small, but disliiiel. 
submedian aKIominal «lepressions mid way hetween 
llic mierscgmental divisiinis. whereas the 
depressions in /. pitpvnmtrpov are Jinicull lo .ncc. 
given die greater devclo|>ment of the Mibniv?dlan 
ahd«>minjl tuberelcs. riiird-inslai laivae ol /. 
pitpvfifrtn piit' are olongate-oeal (more broadly 
reclangiilar in / niyyr\, wdli eharaelei istie 
siibmaliiiii pignicntaiion (completely pale in / 
n/jt>t'r) and elongate submedian abiloninial 
depiessi<.nis (eiienlar in /. ///i»iV) and with a 
pionoiineed submedian rbaeliis (eoinplclely uhseiil 
ill /. ///.gtv ). 

To date, the adults of/, puj.fyrontt pxe aic the onlv 
imagos known I'or any species (.A' /(iphxnyra. Hiiin. 
no eoneliisiuns eat) yet be drawn us lo Wbolhor any of 
(he several unusual adull characters vieserihed abov e 
•iiv generic or specific. CcTlaiiily, the presence ol 
only two pairs ot* alxKaninnl wax glands in (he 
remales is not usual in the Aleyrodmae and (he 
eharaelei istie eonvoluled antennal sensiu ia of both 
sexes are similarly remark able. 

Li/y <y('lc <ff /aphanera pa|>yioeaipae 

Western myall while lly hatl two disimcl 
generations per year during the study (I ig. IS). An 
aiiUimii-w iiilei geneiulioii ciimmcneed with eggs 
laid in laic february and a spring-summer general ion 
siarted Irom eggs laid m Oelobcr. The eggs huleli 
into mobile IliM instar larvae that could somclinies 
be seen dispersing 01) phy|l»»des, llie sedenMry 
scnaid and thud instar laivae (big. 2) developed 
more sltwv Iv in w inter than in the .suminer The Iburlli 
instai laivae ( pupae’) were conspiuaiii-i nn 
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1 iv^ IS. ( )oncraiion‘, Atpinitu^nt inipyromriHH Maniii 
sp. iio\. All nils emerge IVoin juipjc tlniiiig liue siinimiT 
jiul (ir'p figiiiv.) and lay evgs (nruldii;). Cioiii 

vvhiidi ilnvvlop tho aiuiimii winlor and sprinp-siiimnor 
pinu'raliiMis nl larvae (hoiiom). Sivond inNiar larvae are 
shown shaded ;nul ihiid msiais in hlack. 

phyilodcs, where largo niinihers idlen nppeared in 
eiiLTiiNl ihe phyllnde (hig. 4). This singe was closely 
iKsoeialeil wiih lenl’. slunvi ami hnineh dealh. N!n 
fioiieydesv CMidiile w ns obsei'veJ nssoeiaied will) any 
singe td vvhilelly ilcvciopmeiil, nor were mils closely 
associated will) w’liitcny larvae. Adults (Fig. 3) lived 
I'm only one or iwo days when nl lowed lo emerge in 
the UiI'M>niim*y at 24'^ ( and prm ided with imiisiure. 
I he 1 ehiiiary 20i)0 sample was taken iminedinlely 
liilloNving rain and Hie udiills were observed Hying in 
siiudl clouds nniiieihalely above slioms on trees. 

riming ol' generations and lite liislory stages can 
be I (Highly estimated IVoin Fig. 18. Taking into 
iieeoiini the period hclwcen egg layings, the aultimn- 
Ns tiller generation lakes nppro.xinialely ses en nionllis 
aiul the spring-suminer generation five months. Uggs 
appear to hatch i>\cr a period of no more than Ibtn 
weeks. Duration oP llie. .second inslar is about Pi-8 
weeks m March April und 4-6 weeks in September- 
November. Diirnlioii oP the third msUir is about 20 
weeks in ApriU.Scpi ember and eight weeks m 
Novcniher-Deeemher. Duration oPthc pupal stage is 
lour weeks in September bul up to eight weeks in 
.lanuarv-lebnimv. 



Drnnfnvfiofi <>! o/z/Zviv/A 

Trees on which Z w ore recorded are 

eoniaitied in ah area ol’ appiov iilnitely |0.tH)D kiTi 
north and norUi-wcsl ul Uo\ by Downs (Fig. 10) 
Trees showing symptoms oP diebuek and deaib 
assoeialod with western myall whilefly poptilaiioiis 
weie PouikI IlirmiglKuil the area. ( Hilside ihis areii. m* 
e\ ulenee iH‘ any whiteny species could he Pound (Hi 
any i. inip\ nKW pa tree 

Wilhiii the aicii (d' mrcstaiioii. inidga iiees ( I 
ancata) were sometimes Pound i|i dose association 
wiili western myall, in some cases wilh louching 
fnliage Pliese nmiga trees were ovaniined bid / 
pitpvrorarjhia was iiev er leeordcd. 1 low ever, anolhei 
(tindeseril’ied) species oP /.apiaanni wais 
oeea.sionally Pound on them. 

l\imapc 

Field observations confiiineil the assoeialion of/ 
papynn pew w ith diebuek and tleath oPlree.s, Inst 
reporied by Ireland ni lOOS liiiipub.), OP several 
hundred trees exnmined during the study, those with 
die hack symploms weic always as.^oeialed with the 
ptcsencc oP western myall whitelly. Symplom^ on 
inauirc lices included initial velhuving oPpliyllodes 
on small aiviis ol the tree, (’(diovvx'd bv death of 
Poliage on hianclies (Fig. 5) and (lien death oPvvoodv 
hrunches I Fig. (>). Once dead palchc.s appear on 
mauire or young tives. death oPtlie whole tree may 
occur within one year. As a rough estimate, areas ol 
Poliage with an average oP 3-5 pupae per pinllode 
weie likely to die. 

/itf'ltapuloides aftaxeuor Noyes sp. lUWi 
(FlCiS 20-27) ' 

y/o/o/r/'o: Roxhy Downs, South Ausiralia,. c\ 

/(iphaaani ptipy^in arpat\ on .hocyo papyrm arpa 
22.x. bW, .). /vvar(AM( ). 

Ihitwypcs: South Ausiralm: 6 'P V., 10 same 
data us holoiypc ( ANIC, HMNII, WINC). 

ivntalv 

Tenglli 1.1.VK40 mm (1.40 inm in holoiypc). 
Fronlov e'ricv pale omnge-yellovv, paler in ocellai 
area: Pace, genae and temples concidoroiis htii 
slighil}' paler; oeeipiii black bordered pale orange 
yellow : radicle and most ol’ scape concolnroiis with 
Pace, bul miter Face oP scape with hroad. dark brown 
dorsal sn ipe extending along most olTlorsal maigin. 
pedicel with basal (wo thirds dorsally ;mcl laterally 
dark brown, almost black, v cm rally and at apex 
dii^ky. pale orange: IFagcdliim jcsiaccotis brown, 
proximal segments darker: anlerior liairorpronottini 
black, posterior luiiriiansliieciil pale, yellow or white 
nml clothed in I rails lucent white setae: mesoseuliim 
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19. Survcy.s of western myall trees (Mi wliicli western myall wlntel'ly, '/Aiphuncra papyrocurpae Martin sp. nov., was 
cloteeteJ between November. 1999 anJ July. 2000, 'Fhe noithei n edge of the outbreak was not delimited. 



shining, metallic hluc-grccn in anterior two-thirds, 
yellow in posterior one-third and along lateral 
margins, extreme posterior margin black; axillae 
yellow; scLitcllum mostly shining, metallic blue- 
green mixed, posteriorly puqile, apex and lateral 
margins posteriorly yellow; tegula white with brown 
apical spot; dorsum of thorax clothed in dense, 



translucent, white setae; metanotnm medially 
yellow, laterally black; prepcctus translucent white, 
anteriorly dark brown; mesoplcuron with small 
yellow spot below tegula but generally mclallic 
green, bluish posteriorly, slightly purplish dorsally; 
prosternum metallic green; fore leg with coxa and 
femur yellow, tibia yellow mixed dusky and 
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nKiiiJiiicJ hrovvM tloisiilly anvi venlrally, larsiib |>aK* 
hrowii mixed yellow, prciarsiis dark hrovvn: 
iiies^islenuim meliillic yrecn; mid coxn inclnlliL* 
liiiven ruul L-|i>(heil in cODspicuous iianslueent. while 
seliw, apex vellew. remurycilow, (ibiu slielilly dusky 
\ellovv wiih an inconspiarouM hmwn stripe alonu 
luosl u( dorsal mai^Mn. laisiis pale v el low* with 
prelarsus ibrk hrovvn; hiiul eoxa melMilie hliio-yucen 
mivcii with puiple and clolliexl wjlh lianslueeni pale 
hrowii 01 wliilisli scfac: liinci lemur yellow, hind lihia 
yelkwv hm w iih narrow hrovvn band ai base and iwo 
broatl. brown bands al onc-lhird and Iwo-ihirds iK 
II infill ivspeelively ; Uii'siis dusky yellow, prelarsus 
dark I'krown, winjjs eomplcUdy hyaline, venalion 
brown; metapleumn metallic green and elodied m 
eoiispiLiioiis tran>iuceni white setae: piopodciim 
medially bluek wiih sli^elii sheen, gieeiiish (owards 
spnaeles, shnime bltie^green oulsitle spiracle here 
ami elolhed in dense, eonspienous, iranshiceni. while 
>eiae. iiasicr dark brown bul wiih siroiig;. iiieudlie 
bliic-yrecn or purplish sheen and elollied m lairly 
eonspicni>n>. iransluecnl. while setae on basal lergile 
and lalerally; visible pail ol ’^onostykis yelNiw wilh 
extreme apex brnwiiisb. hc;ul ahoul 3 3 x as birtad as 
Iroiiljov erie.v whieli is ahoul l.o \ as lone as broad 
and iiarfiwvcst hclwcen anlerior tieelhis and top »>r 
sv)ol>e.s. «>ed|l I’ormiiiL* an aeule angle ol ahoul 70 . 
anierina H'lg with scape almosi eylindncal. a 
linle less than 5 s as long us hu»ad: 1*1 3 
siihciLiadrate, diital scgmciils largcsil. I h clearly 
nansverse and large.si; clava wdth apical sensory area 
di:-y|inel gmng apex >lighlly i>h1iqiiely truncaie 
.fpiu'iivanec: linear sensilla on r.V(} and clava: 
niiiiulihles d ig. 21 1 irideniale. upper lootb somewhui 
nimcaie: iclative measmemcnis’ IIW 7o. FV=23. 
I'nl 12.5. OOL 2.3, nCL 7 , MS 25. H -42. 

I VV SI, 20, S\V r. 5. Visible pan of 
mcsviscuuim ahoul 2 \ us broad as long: seuiellum 
liaullv shorier than mesosciiUim and slightly bmade'* 
ihan long, lore wing about 2.6 \ as long as broad; 
Imea claVa no! inierrupled. hut closed by tme or Iwo 
lines ol sclae neai poslerior W'ing margin; basal cell 
densely and evenly pilose: vcnaium as* in fig. 22 : 
lel.iTivc- measurcnienls: F\VL“IS3. r\V\V-7L 

IIWI 135. lIVVW 42: easier aboul lliree-llllhs as 
long as ihonix; oviposilur as in l ig. 24 exscilcd pan 
less Ihan one nnii ii5 long as mid libial spur; by popygiuui 
(I'lg. 23) reaching aboul halFway along gaslcr; ivlalrvc 
meuMiiemcnIs (pamry pc): l ,»L-44, M I -3u, (d. -M. 

Lengih (I.4S-1.24 mm; very similar to lemale 
e.vecpt for some small diriurenecs in eolounUron, 
wilier rruntiHertev, .mlennal siMielniv d jg. 25), le-e. 
dense setae ill basal cell ol lore wing and sinieliire r* 
•jcfiibali.i, coloui ns in Icninle bul lor small, rneiidlie. 
given spol imnu'di.ilely behind anierior oiellns. 



‘i.’ 

Ilagellum generally yvdfow wrili oxovnie apex ol 
elavu brown: mcsoseiiiuin. a\d)ac and seuiellum 
eomplcicly metallic blue-greon; lore iibi<i with on)\ 
a small subupieul. brown spol on dorsal margin, 
olhcrwisc lore and mid lihia yellow: hardly nuiiked 
with brown, head about 2.3 x as broad as 
tVonlovcrles which is aboul 1.3 x as long as bmad 
and nanowesi aboul level wiih anlenor margins ol 
poslciioi ocelli: scrobes broad, siibparallel ami 
inodemlely deep: a small depression belwceii each 
.scrobe dorsally and eye which possildv 
accomniodules M in resting posiiivui; ocelli forimiig 
angle of aboul ^^5 ', anlcnual lOiuliis separated Inim 
iiumih margin by slightly more ihan J.5 s iis own 
leiigih wiih venlral margin a bltJe above lower eye 
margin; antenna (1 ig. 23) w iih scnix* short apd only 
aboni 2 \ long as broad, tlagellnm dollied m long 
sciae wdneb on proxmial sogmems dorsulU arw' 
elenriy longer (him diameler of segments. 11 
subt|iiadratc ami vvilb deep, dorsal groove giv ing n a 
li->lvaped uppcariliKO iHg. 2^): 1*2-1 6ubou( 1.5 \ ;is 
long a.s broad bul giving ibc resl of Ihe fiimck a 
slightly serrate nppeurcince: chiva subcyinulrieui and 
a little less than 3 \ as long as broiid, wiili apex more 
or less iransverselv imneaio: relative mcasiircnieni^ 
)I\V 71. I V M. mi Id. 001-3. OC l, 7 
MS 20. II 35. I:\V 30. SL-20, SVV-u v, fore 
w ing aboul 2 n ik long as broad, basal cell with setae 
eonspicmnisly less dense than in apical hall of w ing 
with disiinel naked aieas near h.isc :uul bol*wv 
panslignui: iclali^e measmenienls; I VVl 6K. 
I*\V\\ 31. IIWL 47. IIVVW-14; uedcagiis ahoul 
lialfos long as mid nlmi. ils iipe.x broiidly spalulaic 
(Hg. 27). relaiisc measLircineuls* AL 32, M l -- 70. 

tfcsf 

Zurhfti>iittuilcs iiiiiiwtitir w.ns reared fioin 

'/uftlijnau /Hfpjtyh'inyjijc Manm sp nov 

tl Icmiplcra: Aleyrodidac) on 6 ik ut pupynti urpu. 

hi ^tiiunnu fvhiiiun\hi/is 

/orhopuhiiitcs luLs been ebarueterised by Noyes cV: 
llayar ilOS4| and llaiiins A; Ciordh unil 

includes four previously described speeics. ( emaLs 
of /. unuw iior sp, nov. arc most similar to those i»f 
/ \pcciu\u,\ tiiriiiilt in general slrueluie and 
colouraliun ofllie head and dorsum ol the ihorax. 
The Ivvo species can he disimguished cm the 
distribution ot lineai sensilla on die lunide :md 
colouralion ol ihc hind libiae and lore wing, in / 
iwdxctior linear scnsilbi arc present onlv on 1 } \ f> 
ihi. biiiil tibia Ivis a pair of disiinel brown bands and 
Ihc lure u ing i*- eomplelely hyaline, whereas in /. 
.s/a*' /.'M'a.v all funielc segment.*- possc.ss Imcai 
scnsill.i. Ihc hind libra is almosi tvimpleiely hmwn 
wilhout iinv di.siinei hands mid ihc fore wing has a 
large suhcirculm inliiseaie aica below die iiiaigimil 
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I ?() 27. /.iirfutpafoiJi'^ N<»yos sp, n<»\. Ivmult* jniifniKi. 2L NhuKlihlcs. 22. Fnic \vm^ \enaiion, 23. I eni.ik’ 

hvpop\gium. 2-1. I'cmale ovipti^iloi 25 Malt* anlenmi 2fj. I'irsi luiiick scjiinL’iU. tiiiilc. 27. Male eenitalia Tinsel - apex 
iif aedeapus). 
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Vi in, I vmiik's ol iho oiliov spcv’ics JilkT in hnvin^ 
llic lioiiluwile.N iuul l;icc largely nicUilliv ^iicen 
i fiunihiHUK iCfiranlD). :i siilxmLilar inluscalv iuva 
hi>lo\v Ihc marginiil win (/. (tutmi/nn iCiininli )) or M 
Icijsl I I >lron^ly ininswisc ami uhoiil 2 \ as hroaJ us 
Itiiifi (/ miriai/^uf nnd / liSfUarh ( nrnnii). Miilrs 
aa* known only )oi A, { 'nn (ilhoi u\ aiul haw lliv 
antennal lla|.a‘llnm filiform with I I nnnnulllloil nml 
dulhcil ni setae wliieli are vei v niueh shorter tlian the 
diameter of the se.umcnls, 

I here are lew aulhenliealed jeeorcls id* hnevrlulae 
as parasitoids (d‘ whUeriies. *ln dnte. species of 1 1 
eiievitid jecneoi have been reeuided as whiteny 
paiasitmds (Noyes Mosi of lliese are likely to 

he erroneous nhsorvaiiuiis oi i>ne-oft ueeiilems' 
vvlteiv speeies that normally atlaek dinspidid scales 
iir other smaller cocci^iils may attempt to pamsitise 
aleyiodids when (heir normal hosts are searee Other 
than some muleserihed speeies t>f Vft ioi^hvt hs 
Irecjuenlly reareil Irom whitellies in South Ameriea 
(material in RMNfl) and Rhupus cnantht 
(Myarstevai (etanh. nns, fmm Plaiyrlmpits) liom 
cent ml Asia, /. anasenor appears io he the lit si 
speeies to he unlhcntieaied as a true parasiioid nf 
aleyroillils. 

RiiU's til /ium\(li\tn 

1‘aiasilised pupae wete idcnhllcd hy (he eiivnlai 
ON it hole aiul predatoil pupae hy a jaji.eoil liok The 
only paiiiMtoul thal emerged from samples of /.. 
fkipvnnvt futc was /(tt'hnp<t/onJcs anttxctttit Noyes 
s|>. iiov. rile rates of parasitisin of pupae of /. 
papytui (trpitf are shown for two periiids in Table I. 
Ni> parasiliMil exil holes weie tieleelal in any slaee 
tidier than llie pnpa 
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Disciisvion 

live mithfeak of weslein myall whilellv and the 
associated tlealh of many of its fiosi trees is unusual 
ami ihe oa\iso(s) have noi been e'^tahllshed with any 
certinniy dunil^ tins slmly. A iiumhei of pi»ssihle 
eauses arc discussed heli)w. 

i'ittiurv ufuttUttitl tutL ttnrs 

Ihe parasiloid / <itt(tMWH‘ was llie only iialinal 
eiiemv ideniilieil during this study hut the hiokijey of 
tins wasp has mu yet been siiidietl in detail. The late 
of panvsilism on western myall whitelly vva.s mi 



giv.atei than ID^'u durini: this snidv and so ii i^ 
unlikely m liaie been sif^niflcant in redueine 
numhers ol Ibis species. 

TTicre was no evidence lhai Ihe oulhreak oi / 
fiiipyttivarpuc could he allrihiited Iti lailure ol 
generalist predators or pariisnoids. fhe pre.sence ol 
predaliJfs was mlenvil Ironi jaggcil hides in pupana 
but preilatioii iif younger stages of wliiteny vvtw 
unlikely to have been deleeled because evulence ol 
lhe.se stages may fall from ihe phvllode. Tggs ol 
hriiwn laeewmgs {Mia'omtts spp. - Neuroplera; 

I leinerohiidae) were frequently observed on sumpleti 
phylhides. I bus. the influenec ol general picilaturs 
may have been givaier than indicated hy these 
i't.*sults. Ilow'oer. any failure of (hose predatitrs 
should have been in evidence tin other species t>f 
lives. At a number of sites in rhe K*i^hy Dow ns atva. 
weslem myull (.1 ptipyronnpii) trees inlesicd wilh 
whitetly grow in chise proximity lii nuilga ( f 
{wcftn‘tt)r sometimes wilh overlapping eanopies, 
C’aivfiil searching of such mulga Irees* yieMed a 
diflcicnt speeies ol* whiielly hut in veiy Itiw in 
numhei's, This niulgu-associaleil w hiielly was clearly 
noi undergoing liny increase in population v\hicli 
might be expeeleil il generuhsi natural enemies had 
hecMt absent fnini the area. 

.1 //CIV ininklnctitfn 

fhi^ .sUiily has imi eliminated Ihe possibility that 
die original plaiil host tif ihc wdnlelly wms a species 
of true iff other iluin f /mffvrfu arpft. Searches ol 
natural ly-oeciii ring Aatcui species in ihi* area ol 
Riivhy Downs ihd mu yield any /. pifpyrfirtfrpm tm 
htisls tUher than weslem myall. Il is ptissihle that 
Infi in species exiilic lo the Ro\hy D«)w ns region 
may have been introduced and carrial the wliiieQy lo 
the area. T his whileriy may then have switched to 
.\i fnin papvnn w'pif but luu to any other ,j(o<*/r7 
speeies in the area. Marlin (DW) notes llial Ihe 
related specicN /. nipyt has lliree recordeil hosts* 
-ki/< in pycfumlha lieniham. I. Iwif^ilofia (Andrews) 
Willd and I. mi^liHioyylon R. Hi. Mtxv data on the 
host mnge of/. fKipyrocitr/nn' need lo he etdieeled to 
lest the hypothesis lhai (his whiielly has reeentls 
atlapicd lo / pupvmcLirpii. 

Dev Itvallh 

Dying weslem myall trees were ilrsL noiieetl in die 
township of Ri»\hv Downs in lOdS (Ireland nnpnh.) 
Ro.xby Diwvns is a mining town ciaisimcled during 
the past 20 years aromul existing eomnuinities ol 
mature western myall lives. A large copper-iiramiiin 
mine is localed some 20 km from Rr»xby Dow ns and 
beyond the limits ol the mine aiea itself, there is no 
evidence ol* aeinil or ellUieiK emissions in the 
atmosphere oi groumlvvaler which might alVeel tree 
healih. 
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.Sonic trees w ithin the township had Ihcir extensive 
root systems disturbed by rond works and other trees 
had elianged water availability, mainly an increase, 
resultnii; from garden irngation. Wliilc the w'estern 
myall trees in Roxby Downs township live in a 
disturbed environment, the same is not true of the 
symptomatic trees up to 100 km distant in the 
pastoral areas to the north and noilh-wcst oTthe town 
where land use has ehangeil little during the past 1 00 
years, with sheep, cattle, rabbits and red kangaroos 
as the main grazing and browsing macrorauna. Wdiite 
(1 003) argues that nutritit>nal status of host plants 
may cau.se t)Utbreak.s of insect populations. In the 
present ease, western myall trees under some tbrin oi' 
stress may have provided optimum coiidiiions lor ) he 
hitherto uiicoiuinon Z pa/nrocarpae to increase its 
reprodueii\e rate temporarily to outpace its natural 
eiieniics. I low ever, the area containing sympu>malie 
trees covers about 10,000 km*, including bolli 
recently disturbed lowiisliip areas and pastoral areas 
wiujse land use has remained unchanged Tor many 
years Age of trees does not appear to be a laelor, as 



both younger (1-2 m high) and older trees, up to b m 
high, and at least 160 years old (Lange & Sparrow 
1902) or older (Coleman e/ al. 1996). suslain high 
whileny luimbers and exhibit dieback and death. 
There have been no di.scemible changes in rainfall 
patterns for the past 70 years, Tlicreforo. since 
conditions for tree growth have remained niiich hie 
same, there is no c\ idence to suppoil the .suggestion that 
poor tree health was a contributing factor to the outbreak 
4>f western myall whiielly ami consequent deaUi of trees. 
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